the integrated total scores and expressed as MPI 1 = low risk, MPI 2 = moderate risk, and MPI 3 = severe risk. The predictive value of the MPI for mortality over a 24-month follow-up was calculated. Results: 36 elderly patients (M 16/F 20, mean age 82.8 8 7.9 years, range 70-101 years) were included in the study. A significant difference in mean age was observed between males and females (M 80.1 8 4.8 vs. F 84.9 8 9.3 years; p ! 0.05). The causes of upper gastrointestinal bleeding were duodenal ulcer in 38.8%, gastric ulcer in 22.2%, and erosive gastritis in 16.6% of the patients, while 16.6% had gastrointestinal bleeding from unknown origin. The overall 2-year mortality rate was 30.5%. 18 patients (50%) were classified as having a low-risk MPI (mean value 0.18 8 0.09), 12 (33.3%) as having a moderate-risk MPI (mean value 0.48 8 0.08) and 6 (16.6%) as having a severe-risk MPI (mean value 0.83 8 0.06). Higher MPI grades were significantly associated with higher mortality (grade 1 = 12.5%, grade 2 = 41.6%, grade 3 = 83.3%; p = 0.001). Adjusting for age and sex, the prognostic efficacy of MPI for mortality was confirmed and highly significant (odds ratio 10.47, 95% CI 2.04-53.6). Conclusion: CGA is a useful tool for calculating a MPI that significantly predicts the risk of 2-year mortality in older patients with upper gastrointestinal bleeding. 
Introduction
Comprehensive geriatric assessment (CGA) is a multidimensional, usually interdisciplinary, diagnostic process intended to determine an elderly person's medical, psychosocial, and functional capacity and problems with the objective of developing an overall plan for treatment and long-term follow-up. It is particularly useful in dealing with frail elderly, since such patients are likely to have multiple and interacting problems that interfere with daily functioning and complicate treatment, all of which can be better understood and addressed through the comprehensive assessment process. The process of geriatric assessment can range in intensity from a limited assessment by primary care physicians or community health workers focused on identifying an older person's functional problems and disabilities (screening assessment), to more complete evaluations of these problems usually coupled with therapeutic plans by a multidisciplinary team with geriatric training and experience (comprehensive geriatric assessment).
Indeed, an older patient presenting with a gastrointestinal problem typically has a multitude of other disease conditions and age-related disorders that complicate the diagnostic and therapeutic options and make the comprehensive assessment approach particularly valuable [1] . A large number of studies support the effectiveness of geriatric assessment programs in a variety of settings [2, 3] . However, no data on the use of the CGA in older patients with upper gastrointestinal bleeding have been reported.
The aim of this study was to evaluate the usefulness of the CGA as a 2-year mortality multidimensional prognostic index (MPI) in older patients hospitalized for upper gastrointestinal bleeding.
Materials and Methods

Subjects
The study was conducted according to the Declaration of Helsinki and the guidelines for Good Clinical Practice and was approved by our Institution Ethics Committee. Written informed consent was obtained from the patients or from relatives of critically ill or demented patients prior to participation in the study.
All patients aged 6 65 years consecutively admitted from January 1 to December 31, 2004, to the Geriatric Unit of the Casa Sollievo della Sofferenza Hospital (IRCCS, San Giovanni Rotondo, Italy) for acute upper gastrointestinal bleeding were screened for study inclusion. Inclusion criteria were: (1) age 6 65 years; (2) diagnosis of upper gastrointestinal bleeding; (3) complete CGA during hospitalization, and (4) availability of mortality/survival information at the date of study completion.
At baseline, demographic and clinical parameters were defined by structured interview, clinical evaluation and review of records from the patients' general practitioners: date of birth, gender, clinical history, current pathologies and medication history. Vital status up to December 31, 2005, was assessed by directly contacting the participants or consulting the Registry Offices of the cities where the patients were residents at the time of hospital admission. Dates of death were identified from death certificates.
Diagnosis of Upper Gastrointestinal Bleeding
Endoscopic diagnoses for esophageal, gastric and duodenal lesions were based on the criteria of Cotton and Williams [4] . Upper gastrointestinal tract bleeding was diagnosed on the basis of clinical signs (hematemesis, melena or anemia with a loss of 1 3 g of hemoglobin) and endoscopic stigmata of a recent hemorrhage defined according to Laine and Peterson [5] as a flat pigmented spot (red, purple, brown or black), an adherent clot, a visible vessel or active bleeding. Patients with bleeding from esophageal varices and/or coagulation diseases were excluded.
Comprehensive Geriatric Assessment CGA was carried out including assessment instruments that are widely used in geriatric practice. Functional status was evaluated by the Activities of Daily Living (ADL) index [6] , which defines the level of dependence/independence of 6 daily personal care activities including bathing, toileting, feeding, dressing, urine and bowel continence and transferring (in and out of bed or chair) and by the Instrumental Activities of Daily Living (IADL) scale [7] , which assesses independence in 8 activities that are more cognitively and physically demanding than ADL, including managing finances, taking medications, using the telephone, shopping, using transportation, preparing meals, doing housework and washing.
Cognitive status was assessed by the Short Portable Mental Status Questionnaire (SPMSQ) , a 10-item questionnaire that assesses orientation, memory, attention, calculation and language [8] .
Comorbidity was examined using the Cumulative Illness Rating Scale (CIRS) [9] . The CIRS uses 5-point ordinal scales (score 1-5) to estimate the severity of pathology in each of 13 systems, including cardiac, vascular, respiratory, eye-ear-nose-throat, upper and lower gastroenterological diseases, hepatic, renal, genitourinary, musculoskeletal, skin disorders, nervous system, endocrine-metabolic and psychiatric behavioral problems. Based on the ratings, the two following scores are derived: (a) the Comorbidity Index (CIRS-CI) score, which reflects the number of concomitant diseases, and is derived from the total number of categories in which moderate or severe levels (grades from 3 to 5) of disease are quoted (range from 0 to 13), and (b) the Severity Index (CIRS-SI), which reflects the overall severity of diseases, and the average rating of 13 disease categories, excluding psychiatric behavioral problems (range from 1 to 5).
Nutritional status was explored with the Mini Nutritional Assessment (MNA) [10] , which includes information on (a) anthropometric measures (body mass index, BMI: body weight/height 2 , mid-arm circumference in cm, MAC, calf circumference in cm, CC, and weight loss); (b) lifestyle, medication and mobility; (c) number of meals, food and fluid intake, autonomy of feeding, and (4) self-perception of health and nutrition.
The Exton-Smith Scale (ESS) was used to evaluate the risk of developing pressure sores. This 5-item questionnaire determines physical condition, mental condition, activity, mobility and incontinence. For each item, a score from 1 to 4 is assigned [11] .
Medication use was defined according to the Anatomical Therapeutics Chemical Classification code system (ATC classification) [12] and the number of drugs used by patients at admission was recorded. Patients were defined as drug users if they took a medication of any of the above-described classes at the moment of admission.
Social aspects include household composition, home services, and institutionalization.
Multidimensional Prognostic Index
The MPI was calculated by aggregating data from specific questionnaires (ADL, IADL, SPMSQ, CIRS-CI, MNA, EES) as well as additional data on medication and cohabitation status, for a total of 63 items. All scales were arbitrarily reduced to three values, i.e., 0 = no problems, 0.5 = minor problems, and 1 = major problems based in part on data from the literature and a general discussion among the members of the team that occurred prior to any data analysis. The sum of the calculated scores from the above-reported eight domains was divided by 8 to obtain a final MPI score from 0 to 1. Three levels of risk were arbitrarily identified: MPI 1 = low risk, range 0.0-0.33; MPI 2 = moderate risk, range 0.34-0.66, and MPI 3 = severe risk, range 0.67-1.0 as previously reported [13] .
Statistical Analysis
All analyses were performed using the SPSS Version 13 software for Windows (SPSS Inc., Chicago, Ill., USA) [14] . Continuous variables are shown as mean 8 SD and comparisons between men and women were defined using the Mann-Whitney U-test. The Kruskal-Wallis analysis of variance was used to compare mortality rate across MPI groups.
The relationship between MPI score group and time-to-death was analyzed by an age-and sex-adjusted Cox proportional hazard regression model. Time to death was calculated as the time between admission and time of death or end of follow-up whichever came first. The proportionally of the hazard assumption was graphically checked by plotting log [-log(survival function)]. A p value of ! 0.05 was considered statistically significant.
Results
During the 1-year inclusion period, 52 patients with a diagnosis of upper gastrointestinal bleeding were consecutively admitted to our Unit. Eight patients were excluded because the CGA was not completed, 4 patients were excluded because information on their vital status at study conclusion was not available, and 4 patients were excluded because they refused to participate in the study. Thus, the final study population included 36 elderly patients: 16 men and 20 women with a mean age of 82.8 8 7.9 years, and a range of 70-101 years. Table 1 reports the characteristics of patients included in the study. A significant difference in mean age was observed between males and females (M 80.1 8 4.8 vs. F 84.9 8 9.3 years; p = 0.03). No differences were found between males and females for all other parameters (ADL, IADL, SPMSQ, MNA, ESS, CIRS-CI, drug use and cohabitation status). Table 2 shows the endoscopic diagnoses of patients: 38.8% had duodenal ulcer, 22.2% had gastric ulcer, 16.6% had erosive gastritis, and 16.6% had gastrointestinal bleeding from unknown origin. The overall 2-year mortality rate was 30.6%. The mean MPI value in the total study population was 0.39 8 0.26. Overall, 18 patients, i.e., 50% of the total study population, were included in the MPI grade 1 group (low risk, MPI mean value 0.18 8 0.09); 12 patients, i.e., 33.3% of the study population, in the MPI grade 2 (moderate risk, MPI mean value 0.48 8 0.08) and 6 patients, i.e., 16.6% of the total population, in the MPI grade 3 (severe risk, MPI mean value 0.83 8 0.06). Higher MPI grades were significantly associated with progressively higher mortality: MPI 1 = 12.5% mortality, MPI 2 = 41.6% mortality, and MPI 3 = 83.3% mortality (p = 0.001). Adjusting for age and sex, the prognostic efficacy of MPI for defining the risk of mortality was confirmed and was highly significant (odds ratio 10.47, 95% CI 2.04-53.6). Figure 1 shows the survival curves of patients with different grades of MPI: patients with a higher MPI demonstrated a significantly higher mortality rate (p = 0.001).
Discussion
In this study we demonstrated that a CGA can be used in the clinical setting to stratify patients 6 65 years hospitalized for an upper gastrointestinal bleeding according to their risk for 2-year mortality. Data obtained from a standardized CGA, including clinical, functional, cognitive, nutritional and social parameters, were used for calculating a MPI that was significantly associated with the risk of mortality in this population of older patients. Mortality was selected as an outcome because it is dichotomous, easily distinguishable, and unequivocal. The findings of this study demonstrate the importance of considering multidimensional impairment in prognostic systems for elderly hospitalized patients.
Inclusion of group of parameters relating to multidimensional aspects of elderly patients, obtained from a standardized CGA, yielded a multidimensional index, i.e., the MPI, which proved excellent in identifying three groups of 2-year mortality risk as demonstrated by the three distinct and uncrossed survival curves. This MPI was calculated from conventional CGA data easily col- lected from hospitalized elderly patients. Unlike the CGA used in community-dwelling or institutionalized elderly people [15, 16] , in the present study we used parameters that particularly characterize hospitalized elderly patients, such as comorbidity and the number of medications taken. As expected [17] , a high number of patients with upper gastrointestinal bleeding were taking aspirin or NSAIDs (30.5%) and/or warfarin (8.3%). Moreover, of those patients who were taking these damaging drugs, only 2 were treated with proton pump inhibitors as preventative therapy, confirming the underutilization of pharmacological gastroprotection in older high-risk patients [18] .
This multidimensional approach has been successfully used in hospitalized elderly patients for clinical [19] and, very recently, even for administrative purposes [20] .
Indeed, a significant correlation was found between multidimensional impairments assessed by the CGA criteria and the all-patients-refined-(APR)-DRG system, which is an administrative tool useful in identifying elderly inpatients at high risk of high health-resource consumption.
In conclusion, CGA is a useful tool for evaluating older patients with upper gastrointestinal bleeding. For the first time, we describe a CGA-derived MPI that is a clinically useful tool for stratifying older patients into three different grades of 2-year mortality risk. These findings suggest that opportunity does exist to consider CGA a prognostic instrument clinically useful for the short-and long-term management of older patients with upper gastrointestinal bleeding.
